Objectives: Meta-worry and attitudes towards the body have been largely overlooked as potential risk factors for body dysmorphic disorder (BDD) despite theorizing that a negative body image may play a critical role in the development of this disorder. Participants: The purpose of this study was to evaluate the fit of a theoretical model specifying body image and meta-worry as mediators between cognitive, metacognitive beliefs and body dysmorphic disorder(BDD) in a nonclinical sample of 635 participants (304 male and 331 female). Results: The data supported the model, and meta-worry and body image significantly mediated the relationship between cognitive, metacognitive beliefs and BDD. These findings provide essential preliminary evidence that body image may represent a necessary but not sufficient risk factor for BDD and that treatment for BDD should consider targeting body-related pathology in addition to meta-worry. Conclusion: The model may prompt future research into body dysmorphic disorder.
Introduction
Body dysmorphic disorder (BDD) is characterized by a preoccupation with one or more perceived defects or flaws in physical appearance that are not observable or appear slight to others, and by repetitive behaviors (e.g., mirror checking, excessive grooming, skin picking, or reassurance seeking) or mental acts (e.g., comparing one's appearance with that of other people) in response to the appearance concerns. The preoccupation causes clinically significant distress and impairment in important areas of functioning [1] . A recent Dutch study demonstrates that 3% -8% of the patients in dermatology and plastic surgery clinics of an academic hospital are to suffer from BDD [2] . Psychological and pharmacological treatments for BDD have received increasing attention in the past 10 years. Although psychological and pharmacological treatment approaches for BDD have been evaluated, the relative effectiveness of these two types of interventions has not been examined. Wiliams et al. [3] conducted a meta-analysis of randomized clinical trials and case series studies involving psychological (i.e., behavioral, cognitive-behavioral, cognitive) or medication therapies. Their findings support the effectiveness of both types of therapy, but suggest that cognitive-behavioral treatment (CBT) may be the most useful in the long term. Also, Rabiei et al. [4] reported that MCT was an effective treatment for BDD, with effected bing somewhat more pronounced on Thought-Fusion symptoms than on BDD symptoms. MCT deals with the way patients with BDD think and it assumes that the problem rests with inflexible and recurrent styles of thinking in response to negative thoughts, feelings and beliefs. In the Rabiei et al. [4] study, patients were taught that metacognitive beliefs, such as the belief that worry or rumination was an effective desirable coping strategy, were important factors contributing to the maintenance of BDD. However, metacognitive beliefs do not provide information that disconfirms negative beliefs or appraisals. Metacognitive regulation refers to a broad spectrum of executive functions, such as monitoring, planning, checking, attention and detection of errors in performance [5] . Metacognitive knowledge refers to the information individuals hold about their internal states and about coping strategies that impact on them [6] . Examples of metacognitive knowledge may include beliefs concerning the significance of particular types of thoughts (e.g. "Having thought X means I am weak") and emotions (e.g. "I need to control my anxiety at all times"), and beliefs about cognitive competence (e.g. "I do not trust my problem-solving capabilities"). Examples of the information individuals hold about their own coping strategies that impact on internal states may include both positive ("Ruminating will help me find a solution") and negative ("My checking behavior is making me lose my mind") beliefs. In the metacognitive conceptualization of psychological dysfunction [7] , all the above constructs interact in maintaining maladaptive behavior. The SelfRegulatory Executive function (S-REF: [7] ) theory was the first to conceptualize the role of metacognition in the etiology and maintenance of psychological disturbances. In this theory, Wells and Matthews [7] argue that a common style of thinking across psychological disorders leads to dysfunction. They propose that psychological disturbance is maintained by a combination of perseverative thinking styles, maladaptive attentional routines, and dysfunctional behaviors. The S-REF theory has led to the development of disorder-specific models of depression [8] , generalized anxiety disorder [7] , obsessive-compulsive disorder [7] , and body dysmorphic disorder [4] . Cooper [9] suggested that patients with BDD do indeed engage in metacognitive processing in relation to their concerns with appearance. They report attempts to control, correct, appraise, and regulate their thinking in relation to images and also in relation to thoughts associated with their illness-related concerns. Thus, as suggested by Veale [10] , metacognition may be an important feature of information processing in BDD and may be one way in which the symptoms of the disorder are maintained. Theoretically, therefore, it may be an important dimension to be incorporated into a cognitive model of BDD. Further research is needed into the phenomena of metacognition, including its characteristics, functions, and role in the maintenance of the distressing symptoms of BDD. Imagery has been accorded a particularly important role in the maintenance of BDD, where mental images of the self are thought to be a particularly central feature of a cognitive conceptualization [10] . Body image is a complex concept that affects how people feel about themselves and how they behave. It has been defined as "the picture of our own body which we form in our mind, that is to say, the way in which the body appears to our-selves" [11] . A poor body image is a risk factor for developing body dysmorphic disorder. BDD is a body-image disorder characterized by persistent and intrusive preoccupations with an imagined or slight defect in one's appearance. People with BDD can dislike any part of their body, although they often find fault with their hair, skin, nose, chest, or stomach. In reality, a perceived defect may be only a slight imperfection or nonexistent. But for someone with BDD, the flaw is significant and prominent, often causing severe emotional distress and difficulties in daily functioning. Although these studies have provided some basis about cognition, metacognition, and behavior in body dysmorphic disorder and shown that there is a relationship between them, there is need for a comprehensive model to link cognition, metacognition, body image and body dysmorphic disorder. In the current model we propose that the personal goals, values, and thoughts that increase an individual's awareness of their appearance as well as the context of their daily experience play an important role in triggering worry about body dysmorphia. The first is activation of the cluster of schemas relevant to BDD.
Types of schemas that characterize BDD: General threat (beliefs about probability and consequences of threats relevant to BDD), Personal vulnerability (beliefs about helplessness, inadequacy, lack of personal resources to cope), Intolerance of uncertainty (beliefs about the frequency, consequence, avoidance, and unacceptability of uncertain or ambiguous negative events). Beliefs about the uncontrollability and negative consequences of worry lead to Type II worry, or meta-worry, in which the individual becomes focused on trying to suppress or control worry and or the individual becomes focused on trying to mirror check, groom, or camouflage because of the associated rise in anxiety. Expanding theoretical conceptualizations of BDD to include the potential contribution of body image may also enhance understanding as to why this disorder manifests. It is clear from the literature that there exists a strong link between negative cognition and metacognition and BDD. While regulating negative cognition and metacognition explains one function of BDD, it does not seem to fully explain this disorder. Negative body image and metaworry has been proposed as potential mechanisms for understanding why BDD may occur in the context of negative cognition and metacognition, but research has yet to empirically evaluate the potential mediating effects of body image and meta-worry. The purpose of the current study was to test the theoretical notion that body image and meta-worry are mediators between negative cognition and metacognition and BDD (see Figure 1 ).
Material and Methods

Participants
The data for the Iranian sample were collected in 2014. The Iranian sample consisted of 635 participants (304 male and 331 female) attending medical and psychology clinics in Isfahan, Iran. Participants ranged in age from 18 to 59 years (M = 29.91; S.D. = 6.57). Multi-stage cluster sampling method was used to select the sample. Participants' characteristics are presented in Table 1 .
Measures
The assessment tools in this study were the Yale-Brown Obsessive Compulsive Scale Modified for BDD, Body Dysmorphic Metacognitive Scale, Dysfunctional Attitude Scale form A, Cognitive Distortion Scale, MetaWorry Questionnaire (MWQ) and ATQ and Compulsive behaviors spectrum scale.
Body Dysmorphic Metacognitive Scale, BDMCS; [12]
This measure consists of 25 items used to assess metacognitive errors or distortions related to body dysmorphic disorder. In order to obtain adequate face validity, a pool of items were used to construct BDMS from the data obtained in an earlier study (Rabiei et al., 2012) and transcripts of therapy sessions. The five factors identified (accounting for 83.8% of variance) reflected the following domains: 1) metacognitive control strategies, 2) thought-fusion, 3) positive metacognitive beliefs about emotional self-regulation, 4) positive metacognitive beliefs about cognitive self-regulation and 5) negative metacognitive beliefs about cognitive harm and uncontrollability. The convergent validity was supported by testing correlations between the BDMCS and the Yale-Brown Obsessive Compulsive Scale modified for BDD and TFI. The internal consistencies of the subscales were moderate to high, with Cronbach's alpha values ranging from 0.83 to 0.93. Responses to each item were required on a 4-point rating scale as follows: 1 (do not agree), 2 (agree slightly), 3 (agree moderately) and 4 (agree very much) [12] .
Yale-Brown Obsessive Compulsive Scale Modified for Body Dysmorphic Disorder
BDD-YBOCS; [13]
This is a reliable and valid 12-item semi-structured clinician administered instrument that evaluates current BDD severity. It assesses BDD-related preoccupations, repetitive behaviors, insight, and avoidance [13] . The reliability and validity of the BDD-YBOCS Farsi version was demonstrated by Rabiei et al. [14] in both healthy and clinical samples. The alpha coefficients ranged from .78 to .93 for the BDD-YBOCS total score and for its subscales (preoccupations, repetitive behaviors) [14] .
The Dysfunctional Attitude Scale Form A [15]
This is a self-report scale designed to measure the presence and intensity of dysfunctional attitudes. The DAS-A consists of 40 items and each item consists of a statement and a 7-point Likert scale (7 = fully agree; 1 = fully disagree). Ten items are reversely coded (2, 6, 12, 17, 24, 29, 30, 35, 37 and 40). The total score is the sum of the 40-items with a range of 40 -280. The higher the score, the more dysfunctional attitudes an individual possesses (Weissman and Beck, 1978) . Internal consistency, test-retest reliability, and average item-total correlations of the DAS-A were satisfactory in different samples [16] .
Body Investment Scale (BIS; [17])
The BIS is a 24-item scale assessing emotional investment in the body and consists of four unique subscales: feelings and attitudes towards the body (e.g., "I am satisfied with my appearance), comfort with physical touch (e.g., "I enjoy physical contact with other people"), body care (e.g., "I like to pamper by body"), and body protection (e.g., "I'm not afraid to engage in dangerous activities"). Research with the BIS has provided evidence of adequate reliability and validity with clinical and non-clinical adolescent samples [17] . Each of the four subscales consists of six items, responded to with a 5-point scale ranging from strongly disagree to strongly agree. Scores for each subscale are obtained by averaging item responses within each subscale and higher scores indicate more positive feelings about and investment in the body. The BIS subscales were used as indicators of the latent construct, body image, in the current study. Internal consistency estimates for each of the subscales within the current sample were: total scale a = 0.86; attitude/feeling a = 0.84; comfort with touch a = 0.74; body care a = 0.78; body protection a = 0.77 [17] .
Meta-Worry Questionnaire (MWQ)
Seven items reflecting the common danger themes in patients' meta-worry were devised. Two response scales were constructed for each item, one designed to assess the frequency of each meta-worry and the other designed to assess the belief in each meta-worry at its time of occurrence. The frequency scale was a four-point scale ranging from (1 -4) with each point labeled as follows: Never; sometimes; often; almost always. The belief scale ranged from 0 -100 with anchor points labeled at each extreme as follows: I do not believe this thought at all, and I am completely convinced this thought is true. Subscale scores are obtained by summating responses to their respective items. Meta-worry was measured with a Spanish adaptation of one subscale of 7 items (between 1, "almost never", and 4, "almost always") from the Anxious Thoughts Inventory [18] . This Persian version has shown good reliability, construct validity and discriminative ability for BDD [4] .
Data Analysis
In order to examine the factor structure of the metacognitive-cognitive-behavioral model we conducted Structural Equation Modeling. For these analyses the Structural Equation Modeling program AMOS 5 was used [19] . Values of the Goodness of Fit Index (GFI) and the Adjusted Goodness of Fit Index (AGFI) close to 1 represent a good fit. Values of the Root Mean Square Residual (RMR) and Standardized Root Mean Square Residual (SRMR) below .05 represent a good fit, and values less than .08 represent an acceptable fit.
Results
The Factor Structure of the Model
The factor structure of the model was examined by means of CFAs. Findings, reported in Figure 1 and Table 2 , demonstrated that the model had overall fit to the data, and is closely related to the theoretical assumptions of the model.
We conduct an SEM analysis on the correlation between independent variables and to understand the indirect effects. These allow us to account for correlation and distinguish direct and indirect effects of our exogenous Table 2 . Model fit indices for the model of the metacognitive-cognitive for body dysmorphic disorder. and endogenous variables on sense of community. We have investigated several model structures and find that the model presented in Figure 1 provides the best model fit. The model fit can be considered "good" in terms of goodness of fit (CMIN/DF = 1.27, GFI = 0.93, AGFI = 0.91 and RMSE 0.03). Figure 1 showed the model structure which we finally obtained. Through this analysis, we find out the structure among BDD variables that could be explained to define the model. There are significant paths to cognition, significant paths to sense of meta-worry and significant paths to BDD. BDD is treated as observed, endogenous variable since we assume that it might be influenced by cognition, metacognition. All hypothesized paths were supported, all p < 0.05, there was a direct and significant effect of core beliefs on body image, standardized estimate = 0.53 (p < 0.01), there was a direct and significant effect of negative metacognitive beliefs on metaworry, standardized estimate = 0.23 (p < 0.05), the standardized indirect effect of negative metacognitive beliefs on BDD through meta-worry was = 0.1 (p < 0.05), the standardized indirect effect of Core beliefs on BDD through body image was = 0.22 (p < 0.01).
Discussion
The intent of this study was to develop and validate the model for body dysmorphic disorder.
Findings of this study revealed that the metacognitive-cognitive model for body dysmorphic disorder had a clear factor structure, congruent with its theoretical conceptualization (see Figure 1 and Table 2 ).
The higher positive correlation and significance of this model and its factors with BDD reflect the acceptable validity of this model. This finding may be helpful to derive and illustrate the role of metacognitive beliefs about BDD together with other relevant cognitive constructs in a given episode. The distorted and faulty appraisal evident in pathological worry shares more similarities than differences with how individuals appraise other types of unwanted repetitive thoughts such as obsessions or depressive rumination. However, there is emerging evidence that certain metacognitive processes may be especially critical to the persistence of worry. A tendency to catastrophize, to believe that negative outcomes are likely to occur and will lead to significant negative effects in one's life, and to perceive worry itself as a highly uncontrollable, disturbing, and dangerous process are metacognitive appraisals that are likely to contribute to an escalation of the worry process. Although empirical research relevant to this model is still preliminary, these early findings are encouraging for further exploration of the role of body image and metacognitive processing in BDD.
Given that individuals with BDD tend to appraise their worrisome thoughts as disturbing and associated with a greater likelihood of negative outcomes, this model is a natural extension of the previous hypothesis. According to the cognitive model illustrated in the previous hypothesis, we predict unsuccessful and futile efforts to control or suppress worry will paradoxically contribute to its persistence, in accord with Wegner's ironic process theory of suppression [7] [18] . As predicted by model of the study, researchers have consistently found that BDD is characterized by a heightened subjective experience of worry as an uncontrollable process and any efforts at control prove futile and unproductive [3] [4] [20] . Despite their acknowledged inability to control worry, it is interesting that individuals with BDD are highly invested in continuing with their efforts toward gaining control over worry and unwanted repetitive thoughts [4] [12] [20] .
The present results are preliminary in nature. Clearly future studies are required to further establish the psychometric properties of the model. In particular, it would be necessary to determine the structure and reliability over time and with other samples. In addition, studies are required to examine the sensitivity of the model to treatment effects and recovery. The role of high levels of positive metacognitive beliefs in predisposing individuals to engage in BDD behaviors, and of negative metacognitive beliefs in maintaining problematic BDD behaviors, can also be investigated through longitudinal designs.
There are also limitations in this study, meaning that the results need to be interpreted with some caution. The use of a non-clinical sample may limit the generalizability of these findings to clinical populations as well as to populations that are diverse in age, socioeconomic status, and other demographic variables. The use of a nonclinical sample might also result in inflation of the associations among latent variables due to floor effects that can result from low levels of symptomology in most participants. Ultimately, only self-report measures are included for each construct. Future studies using multiple measures of each construct and with different response formats (e.g., clinician-rated, self-report, interview) may help improve these findings.
Despite these limitations, we believe that this model may be useful in providing a step towards the development of the metacognitive-cognitive conceptualization of BDD.
